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Inorganic ion-exchangers operating as sorption sink for radioactive ions, like cesium, are 
considered as reactive barrier to further enhance the defense in depth of current concrete based 
waste disposal facility designs.1 Ion exchangers for such application are preferably inorganic 
and should exhibit long-term stability under hyper-alkaline conditions as well as good sorption 
properties. Mordenite, clinoptilolite and chabazite typically exhibit excellent selectivity for Cs+ 
in presence of high concentrations of alkaline cautions.2–5 This is also the case in the hyper 
alkaline young concrete water and in a mono-ionic KOH electrolyte solution.6 Evaluating the Cs 
sorption in state I concrete pore water over a time-frame of 5 years, changes are observed which 
can be linked to stability experiments in a KOH-solution. Chabazite has a constant high affinity 
for Cs+ and is stable in a K-rich hyper-alkaline environment.7 Mordenite has a decreasing Cs+ 
sorption capacity in simulated young concrete water with time. This observation is probably 
linked to its transformation in a 1.2 M KOH-solution in 10 days. Also clinoptilolite undergoes a 
phase transformation in 1.2 M KOH, but much slower as compared to mordenite. For 
clinoptilolite however, no decrease in the sorption properties for Cs+ was observed in the time-
frame of the sorption experiments. Insight in the long-term stability and adsorption properties is 
important to assist the design of safe facilities for long-term storage of radioactive waste.8 
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